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Abstract

Objective: To identify factors that influence compli-
ance in patients taking antihyperlipidemic medications.

Study Design: This was a retrospective cohort study
in which computerized pharmacy records were used to
estimate medication compliance in patients in a Health
Maintenance Organization from 1993 to 1995.

Patients and Methods: Data on 772 patients on anti-
hyperlipidemic medications were obtained from phar-
macy and healthcare utilization claims and from a
cross-sectional survey. The medication compliance
ratio for each patient was calculated from the pre-
scription profile. Patient compliance was modeled as
a function of four clusters of determinants: patient
characteristics, complexity of drug regimen, health
status, and patient-provider interaction. Correlation
between specific characteristics and compliance was
estimated by logistic regressions.

Results: Approximately 37% of patients complied
with at least 90% or more of their antihypetlipidemic
medications. The following variables had a significant
influence on compliance: female gender (odds ratio
[OR], 0.64), baseline compliance (high: OR, 3.42; medi-
um: OR, 1.86), perceived health status (SF-36 bodily
pain score: OR, 1.02; SF-36 vitality score: OR, 0.97),
comorbidity (OR, 0.90), and number of daily doses of
antihyperlipidemic medications (OR, 0.60).

From the Department of Pharmaceutical Economics and Policy,
School of Pharmacy, University of Southern California, Los Angeles, CA
(M.B.N., ] $.M.); Novartis Pharmaceuticals Corporation, East Hanover,
NJ, (L.C.Y.S); Centro Studi SIFO, S Maria Imbaro, ltaly, (FV);
Pharmacia & Upjohn, Kalamazoo, M (K.L.B)); and the College of
Nursing, University of Arkansas for Medical Sciences, Little Rock, AR
(M.C). At the time of the study, Dr Cody was Project Manager of the
Kaiser Permanente/USC Consultation Study

Address correspondence to: Michael B. Nichol, PhD, Department of
Pharmaceutical Economics and Policy, School of Pharmacy, University
of Southern California, 1540 East Alcazar Street, CHP 140, Los Angeles,
CA 90033

Preliminary results of this study were presented at the 144th Annual
Meeting and Exposition of the American Pharmaceutical Association,
Los Angeles, CA, March 8-12, 1997

This work was supported by a research grant from Kaiser
Permanente, Southern California

Conclusions: The findings suggest that women,
patients with comorbidities, patients reporting high
SF-36 vitality scores, and patients with multiple doses
of antihyperlipidemic medications are less likely to be
compliant. Patients who self-report good compliance
with previous medications are more likely to comply.
This information may be used to target interventions
at patients who are likely to be noncompliant with
their medication regimens.

(Am J Man Care 1998;4:1421-1430)

“the extent to which a person’s behavior, in

terms of taking medications, following diets, or
executing lifestyle changes, coincides with medical or
health advice”.! Noncompliance with prescribed med-
ication regimens is a significant problem in clinical
practice.’? The compliance rate for medications used
for long-term prevention or treatment can range from
33% to 94%.’ In addition to resulting in therapeutic
failure, noncompliance has a significant economic

The most popular definition of compliance is

-impact.”” Approximately 23% of nursing home admis-

sions and 10% of hospital admissions in the United
States may be the result of noncompliance with pre-
scribed medications.” Annual healthcare costs attrib-
uted to noncompliance are estimated at $45 billion.”
Hyperlipidemia is an asymptomatic condition, and
thus the percentage of patients who fail to comply

Some other authors suggest that the term “compliance” places
too much emphasis on the physician as an authority who deter-
mines what the patient should or should not do. They suggest
that “adherence” should be the preferred term, because it con-
notes a willingness on the patient’s part to follow the physician’s
recommendations.” However, in this paper, the two terms are
used interchangeably.
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with their prescribed antihyperlipidemic medication
regimen during active therapy may be particularly
high.® Long-term pharmacotherapy is needed for those
patients who do not benefit just from lifestyle modifi-
cations such as diet change and increased physical
activity.” It has been estimated that 7% of the adult
US population (approximately 12.7 million) may be
candidates for antihyperlipidemic medications.”
Lowering total cholesterol and low-density lipopro-
teins with antihyperlipidemic medications can reduce
the risk of coronary heart disease,” the leading cause
of mortality in the United States,” and may slow or
even reverse disease progression.™” Poor compliance
with antihyperlipidemic medications may be a predic-
tor of failure of therapy.”"*"

Although numerous empirical studies and compre-
hensive reviews of the factors leading to noncompli-
ance have been published, most have focused on only
a narrow range of factors and have failed to control for
other factors that may influence compliance.”
Furthermore, patient compliance is a multidimension-
al issue and is best studied within specific disease
states.” Information on patient compliance with anti-
hyperlipidemic medications and its determining fac-
tors is lacking. '

Several models of compliance have been devel-
oped from theoretical assumptions of patient medica-
tion compliance,”® and these have emphasized
different aspects of compliance. The Medical
Outcomes Study examined the influence of variables
such as past behavior, health perceptions, presence of
support, patient-provider relationship, and individual
characteristics on adherence to medical recommenda-
tions”; past compliance and satisfaction with health-
care providers were shown to be strong predictors of
compliance. According to the Health Belief Model,”*
perceptions of disease susceptibility and severity are
important predictors for long-term medication compli-
ance in patients with chronic illnesses. Another impor-
tant factor in determining patient medication
compliance is the complexity of the drug regimen—
the number of chronic medications” and the dosing
frequency™? can affect patient compliance. A demo-
graphic characteristic that influences compliance is
female gender. Women were found to be more likely
to discontinue lipid-lowering therapy 1 year after initi-
ation of therapy,” possibly because of a higher inci-
dence of reported adverse effects among women.

The purpose of this paper was to identify factors
that might influence compliance with antihyperlipi-
demic medications among patients served by a health
maintenance organization (HMO) in Southern
California. On the basis of the findings described
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above, patient compliance with antihyperlipidemic
medication was modeled as a function of four clusters
of determinants: patient characteristics, drug regimen
complexity, health status, and patient-provider inter-
action, There are two components to compliance for
chronic illnesses such as hyperlipidemia: adherence to
directions for use and continuation of therapy for an
appropriate period of time. This study considered only
the extent to which patients adhered to their drug reg-
imen during the period in which they received antihy-
perlipidemic medications.

-+ METHODS -
Study Design

"This was a retrospective cohort study of patients in
an HMO, in which computerized pharmacy records
were used to estimate medication compliance between
1993 and 1995. Information on healthcare utilization,
patient’s health behavior (eg, smoking, drinking, previ-
ous compliant behavior) and health status were also
included in the multiple variable analysis.

Data Sources

The data for this analysis were derived from the
Kaiser Permanente-USC Patient Consultation’ study
(Kaiser-USC study). The following definitions apply
throughout the paper®*:

Study Period: This corresponds to the demonstra-
tion period of the Kaiser-USC study, from April 1993
to February 1995. For the compliance study, pharma-
cy claims files and healthcare utilization data were ana-
lyzed for the duration of the study period.

Observation Period: This is the period during which
each patient was on antihyperlipidemic medications
and was the period between the dates of the first and
last prescriptions for an antihyperlipidemic drug. The
observation period was different for each patient and
could not be less than 3 months.

Baseline Data: These are data collected before the
study period. For pharmacy claims data, prescription
files were analyzed from April 1992 to March 1993 to
verify whether the antihyperlipidemic medications were
newly prescribed or ongoing. Survey data were obtained
from a baseline survey administeted to the patient at the
beginning of the study period (April 1993).

The design and objectives of the Kaiser-USGC study
have been discussed in detail by McCombs et al” and
Johnson et al.” In brief, this was a prospective study in
which three different models of outpatient pharmacy
consultation services were compared, and it lasted
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from April 1993 to February 1995. The study sites
were the Kaiser Permanente (KP) medical centers in
Southern California. Kaiser Permanente is an HMO
that provides comprehensive health services to 2.2
million prepaid patients. Approximately 10,000 KP
patients older than 18 years of age were enrolled in
this 2-year study.”*

Data for the present analysis were derived from
three different sources:

* Electronic Health Services Utilization Claims. Three
years of healthcare utilization data (April 1992 to
March 1995, including the year prior to the initi-
ation of the project) were retrieved for each
patient. These data were used to create a longi-
tudinal utilization database of paid claims for the
patients enrolled in the study. Utilization data
included information on the use of all nonphar-
macy health care services (eg, hospitalization and
outpatient visits).

* Pharmacy Claims Data. For prescription claims,
the data included medication dispensed (generic
name, strength, and route of administration),
quantity, copayment, and date prescription was
filled. ‘
Baseline Patient Survey Patient data were derived
from a questionnaire mailed to the participants at
the beginning of the study period. The patient
questionnaire was based on the Short Form-36
(SF-36) Health Status Questionnaire designed
by the RAND Corporation, Santa Monica,
California.” In addition, other specific questions
were added for the evaluation of patient satisfac-
tion with their physicians and with the pharma-
cist encounter. Moreover, a self-reported scale for
patient adherence with medication regimens was
included.” Patients were also asked about demo-
graphic characteristics and lifestyle.

Sample Selection

The Kaiser-USC data were retrieved for patients
who received at least two fills for one or more antihy-
perlipidemic medications, which were identified by
the American Hospital Formulary Service code (the
AHFS code for antihyperlipidemic medications is
24:00).” To allow for an adequate duration of observa-
tion, patients who were treated with antihyperlipi-
demic medications for less than 3 months were
excluded from the study. In addition, patients were
required to be continuously enrolled in the Southern
California Kaiser Permanente health plan. A total of
817 patients were identified initially. Because of
incomplete responses in the baseline patient question-

naires, 45 patients were excluded from further analy-
sis, yielding a final sample of 772 patients.

Proposed Model of Patient Compliance
The following model, which incorporates four
dimensions of patients compliance, was used:

Compliance = 0. + 31¥%(patient characteristics)
+ B2*(complexity of medication regimen)
+ B3*(health status)
+ B4*(Patient-provider interaction) + €

Appendix 1 shows the specification of the indepen-
dent and dependent variables included in the model.

A Specifications for Independent Variables

Patient  Characteristics. Demographic variables
included patient age, gender, ethnicity, education
level, employment, and marital status. Because social
support could not be measured directly, marital status
was used as a proxy. Controls for employment status and
other social behavior, such as alcohol consumption, were
also included in the model. The multilevel categorical
data  in the baseline questionnaire were converted to
dichotomous variables by substituting the data with
yes/no answers. Thus for example, educational attain-
ment (six levels in the questionnaire) was reduced to
“high school graduate or not,” employment status (five
levels) to “employed or not,” marital status (four levels)
to “married or not,” and alcohol consumption (seven lev-
els) to at least once a week or not.

Patient compliance with earlier drug regimens was
assessed with a self-reported Morisky scale,” which
has been validated and adapted in other studies of
patient compliance. This scale consists of four yes/no
questions developed to address barriers to medication
taking. These questions are used to stratify patient
compliance as high, medium, or low.

Complexity in Medication Regimen. Three variables were
constructed from the prescription profile of each patient
to account for drug regimen complexity. The dosing reg-
imen was assessed by the average number of doses of
antihyperlipidemic medications per day. To control for
the complexity of regimens of other medications, the
number of other concurrent chronic medications that the
patient was taking over the study period was also includ-
ed in the model. A dichotomous variable for the use of an
HMG-CoA reductase inhibitor was constructed.

Health Status. Patient perception of the seriousness of
personal disease states may also affect compliance. The
eight domains™ from the baseline SF-36 questionnaire
were used as proxies for perceived health status. Higher
scores on the SF-36 domains indicate better health sta-
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tus. The effect of disease-related factors was assessed by
three proxy measures: (1) hospitalization primarily for cir-
culatory disease; (2) total number of outpatient visits
during the study period; and (3) newly treated hyperlipi-
demia. In addition, a chronic disease score, which con-
trols for comorbidity was included in the model.* The
chronic disease score pro-vides a continuous measure of
patient comorbidities according to the type and number

Table 1. Patient Characteristics

Demographics

Age (mean = SD) 6081944
Sex (%)

Female 47.8
Race (%)

White 696
Married (%) 72 4
High school graduate (%) 90.2
Employed outside home (%) 46.8
Alcohol consumption (at least once a week) 32 4
Previous compliance (%)

Baseline medication compliance (Morisky) 39.4

(Scale): high
Baseline medication compliance (Morisky) 481
(Scale): medium
Baseline medication compliance (Morisky) 12.5
(Scale): low
Table 2. Health Status
SF-36 Domains (t-score) (mean * 5SD)

Bodily pain 456+ 109

General health perception 46.1 £10.9

Mental health 49.6 £ 9.7

Physical functioning 45.6 £10.3

Emotional role functioning 49.7 £10.4

Physical role functioning 4611120

Social functioning 486 £ 11.0

Vitality 487 +98
Disease-related factors

Patients hospitalized for circulatory disease (%)  15.0

Number of outpatient visits (mean *+ SD) 21.51£17.5

Chronic disease score (mean £ SD) 2841188

Newly treated hyperlipidemic patients (%) 219

of medications typically used to manage medical condi-
tions such as cardiovascular disease, diabetes, asthma,
and obstructive lung disease. The chronic disease score
has a positive correlation with physician ratings of
physical disease severity.*

Patient-Provider Interaction. Patient satisfaction with
healthcare providers has been shown to be related to
adherence.” Since no direct measure of the quality of
the interactions was available, two proxy variables were
included: patient satisfaction with the advice received
from the physician and overall satisfaction with the
pharmacist encounter at baseline. A previous study has
shown that patronage of a single pharmacy may lead to
decrease in hospitalization because of adverse reac-
tions.” In this model, a dichotomous variable that char-
acterized patronage of a single pharmacy for all
antihyperlipidemic prescriptions was introduced to
assess patterns of pharmacy service utilization.

Specification for Dependent Variable (Compliance)

The dependent variable of interest was patient
compliance with antihyperlipidemic medications over
the period of active drug therapy. Patient compliance
was specified dichotomously depending on whether
the patient had access to antihyperlipidemic medica-
tions at least 90% of the time. This threshold was cho-
sen on the basis of results from the Helsinki Study.**
Compliance was measured by a method previously val-
idated by Steiner et al in epileptic and hypertensive
populations.” According to this method, compliance
was calculated as the sum of the days’ supply obtained
over a series of intervals between prescriptions, divid-
ed by the total number of days from the beginning to
the end of the observation period for the entire antihy-
perlipidemic regimen. Oversupply during two consec-
utive refill intervals was allocated to the next refill.
This method assumes that the patient cannot be com-
pliant when he or she has not obtained a sufficient sup-
ply of medications.

Statistical Analysis

Multiple logistic regression methods were used to
estimate the statistical relationship between patient
compliance and other explanatory variables. The cate-
gories of predictor variables were entered into the
model sequentially, with patient characteristics being
entered first, followed by complexity of drug regimen,
health status, and patient-provider interaction cate-
gories. This “step up” procedure provided an estimate
of the relative contribution of each domain to the prob-
ability that factors might affect patient compliance.”
Pseudo-R? was used to compare the degrees to which
these categories improved predictive power.” The
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results were used to calculate adjusted odds ratios by
using exponentiation. In order to examine the possi-
bility of multicollinearity among independent vari-
ables, auxiliary ordinary least squared regressions
were also applied. Multicollinearity among indepen-
dent variables was not found. Data were analyzed with
the SAS System for Windows, release 6.12.%

-+ RESULTS -

Characteristics of the Study Population

The study population ranged in age from 34 to 82
years (mean age, 60.8 years), was evenly distributed
by gender (47.8% female), and was predominantly
non-Hispanic Caucasian (69.6%) (Table 1). The
population was well educated (90.2% of patients had
at least a high school education) and approximately
half of the patients (46.8%) were employed outside
the home. According to the self-assessment of med-
ication compliance based on the Morisky scale,
39.4% of patients repoited high compliance with
their medications, and 48.1% of patients reported
medium compliance (Table 1).

Table 2 shows that fewer than 25% of the study
population had been hospitalized primarily for circu-
latory disease. Approximately 21.9% of patients ini-
tiated their antihyperlipidemic medications duting
the study period and thus appeared to be newly
diagnosed.

More than half of the study subjects were satisfied

with their healthcare providers, and more than 40% of

patients patronized a single pharmacy (Table 3).

Thircy-eight percent of the study population
appeared to discontinue their antihyperlipidemic
medications at some time during the study period
('Table 4). More than half of the study population were
prescribed HMG-CoA reductase inhibitors during the
study period.

The medication compliance rate with antihyper-
lipidemic medications was 74% * 24% (median, 83%)
(Table 5). Approximately 36.7% of patients complied
with at least 90% or more of their antihyperlipidemic
medications.

Influence of Independent Variables
on Patient Compliance

The multiple variable analysis provides estimates
of the degree to which ceitain factors predict patient
compliance with antihyperlipidemic medications.
The results in Table 6 show that patient characteris-

tics, complexity in drug regimen, and perception of

health status are the categories that are the strongest
predictors. Variables within the patient-provider inter-

action category (satisfaction with healthcare services
and patterns of pharmacy services utilization) did not
predict patient compliance.

Patient Characteristics. With regard to patient demo-
graphics, the likelihood of achieving high compliance
was decreased by approximately 36% for a female
patient. Compliance was not found to be related to age,
ethnicity, educational attainment, employment, or mar-
ital status. As denoted by the odds ratios (ORs), the two
variables expressing high and medium self-reported
compliance were the strongest predictors of compliance
during the study period. In particular, the likelihood of
achieving high compliance increased more than three-
fold (OR, 3.416) if patients reported high compliance
with medication in general at baseline. Likewise, the
probability of achieving high compliance nearly doubled

Table 3. Patient-Provider Interaction

Satisfaction with physician’s advice (%)

Very satisfied 62 2
Somewhat satisfied 32.2
Somewhat dissatisfied 4.7
Very dissatisfied 09
Satisfaction with pharmacy services (%)
Very satisfied 47.8
Somewhat satisfied 439
Somewhat dissatisfied 7.4
Very dissatisfied 0.9
Patronization of single pharmacy (%) 41.2

Table 4. Medication Regimen

VOL. 4, NO.10
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Medication regimen
Number of antihyperlipidemic medication
doses per day (mean £ SD) 2.23 +1.73
Number of chronic medications over the
study period (mean + SD) 5531404
Percentage of patients who discontinued anti-
hyperlipidemic therapy 38.1
Types of antihyperlipidemic medications
(by first prescription) (%)
HMG-CoA reductase inhibitor 550
Gemfibrozil 222
Bile acid sequestrants 16.0
Niacin 6.5
1425
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(OR, 1.864) for patients who reported medium compli-
ance at baseline.

Complexity of Drug Regimen. The greatest increase in
the pseudo-R? statistic occurred when the complexity
in drug regimen was entered into the model
Specifically, the dosing frequency of antihyperlipi-
demic medications was found to be inversely correlat-
ed with compliance. The likelihood of achieving high
compliance decreased by approximately 40% for an
increase of one dose per day of antihyperlipidemic
medications (OR, 0.60; 95% Cls, 0.54 and 0.66). Other
factors related to drug regimen were not found to
influence patient compliance.

Perceived Health Status. Several dimensions of per-
ceived health status were found to be predictive of
patient compliance, although this category as a whole
made only a modest contribution to the model’s over-
all predictive power (an increase of less than 2% in the
pseudo-R? statistic). Patients who 1eported less bodily
pain were more likely to comply with their antihyper-
lipidemic medications (OR, 1.02; 95% Cls, 1.003 and
1.05). In contrast, patients with a high vitality score
were found to be less compliant. The chronic disease
score, which was based on the patients overall use of
medications, correlated negatively with compliance
(OR, 0.90; 95% ClIs, 0.81 and 0.99).

A number of other variables in the model are notable
for their lack of statistical significance. For example, nei-
ther hospital admissions at baseline nor taking HMG-
CoA reductase inhibitors was predictive of patient com-
pliance. Patronage of a single pharmacy did not have a
significant impact on patient compliance, nor did satis-
faction with physician advice or pharmacist services.

+ DISCUSSION

Relatively few studies of compliance medication
have been able to incorporate a wide range of variables
with which to conduct a multiple variable analysis.
The variety of data collected by the Kaiser-USC study
provided a unique opportunity to test the impact of a
broad range of variables simultancously.

Table 5. Calculated Compliance Rate

Compliance rate with antihyper-

lipidemic medications (mean % SD) 74% £ 24.7%

Proportion of patients with a compliance

rate of 90% or more 36.7%

In our study, several factors related to medication
compliance were identified. These can be used to
target patients who may have a higher tendency to
be noncompliant with their antihyperlipidemic
medications. The strongest predictor of patient
compliance was self-reported compliance at base-
line. This finding is consistent with that from the
Medical Qutcomes Study,” which also showed that
noncompliance at the beginning of the study was the
strongest predictor of noncompliance with physician
recommendations 2 years later. Thus, direct inquiry
about compliance with medications may be an effi-
cient way to identify patients likely to be poorly
compliant. It is not clear from this study whether
compliance is an inherent patient characteristic or
whether compliant patients develop habits that con-
tribute to compliance.

Furthermore, patient perception of poor health
status is associated with compliance. Patients who
reported that “they have more energy or are full of
life” were less compliant with their medications. The
Health Belief Model” suggests that sicker patients
may perceive themselves to be more prone to disease
and treatment to be of potential help, and therefore
are more motivated to be compliant with therapy. Our
results support this hypothesis and hence compliance
interventions should target healthier patients to
improve compliance.

By contrast, patients who reported that they
have less bodily pain were more likely to adhere to
a medication regimen. The correlation of less bodi-
ly pain and improved patient compliance is very
interesting and could potentially relate to drug side
effects. Andrade et al noted that the frequency of
medication discontinuation because of ¢linically
manifested side effects ranged from 5% in patients
receiving an HMG-CoA reductase inhibitor to 21%
in patients receiving bile acid sequestrants.”
However, no drug class effects were identified in
this current logistic analysis. This finding needs to
be further explored.

Factors that had an inverse relationship with com-
pliance were female gender, chronic illnesses, and
complexity in medication regimen. Research in other
chronic illnesses has not established a consistent rela-
tionship between patient demographic characteristics
and degree of adherence to medications. Yet with the
specific population in this study, female patients were
less likely to comply with medications. As suggested
by Andrade et al,” female patients were more likely to
discontinue their lipid-lowering therapy simply
because of the high incidence of adverse effects
reported among women.
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The data revealed that patients who have a higher
chronic disease score are likely to be less compliant.
The chronic disease score™ is derived from the types
and classes of different medications prescribed.
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Clearly, patients who are sicker, especially patients
with drug therapies related to multiple disease condi-
tions, are less able to manage the complexity of med-
ication regimens. In addition, hyperlipidemia in some

Table 6. Logistic Regression Model of Factors Predictive of Compliance Behavior

Independent Variable

Estimated
Coefficient (SE)

Estimated
Coefficient (SE)

Estimated
Coefficient (SE)

Estimated
Coefficient (SE)

Odds Ratio
(95% Upper and
Lower Cls)

Patient Characteristics
Demographics

Age at enrollment -0.014 (0 010) -0.017 (©010) -0 019 (0011 -0.018 (0.011)
Female gender -0.360 (0.162)* -0.387 (0 172)* -0.460 (0.180)* -0 444 (0.181)* 0.641 (0.449, 0.914)
Non-Hispanic Caucasian 0211 (0.172) 0210 (0.180) 0.193 (0.186) 0219 (0.187)
High school education -0.308 (0.256) -0.226 (0.266) -0.276 (0.273) -0.324 (0.276)
Marital status -0.032 (0 177) -0.041 (0.186) -0 083 (0.190) -0.074 (0.191)
Employment outside home -0.225 (0.186) -0.279 (0.195) -0.289 (0 208) -0.289 (0.209)
Consumption of alcohol -0 100 (0.117) -0.083 (0.178) -0.047 (0.182) -0 057 (0.183)
at least once a week
Previous compliance
Morisky scale: high 1025 (0.273)t 1.146 (0.284)t 1.199 (0.297)t 1228 (0.297)t 3.416 (1,907, 6.117)
Morisky scale: medium 0.587 (0.271)* 0.596 (0.280)* 0.617 (0.286)* 0.623 (0.286)* 1864 (1065, 3 265)
Complexity of Drug Regimen
No. of doses of antihyper-
lipidemic medications -0.504 (0.072)t -0.511 (0.073)t -0 517 (0.074)t 0.596 (0.516, 0 690)
No of chronic medications 0.016 (0.021) -0 202 (0.029) 0.017 (0.029)
Use of HMG-CoA reductase inhibitor -0.257 (0 185) 0173 (0188 -0.217 (0.190)
Health Status
Perception of Health Status (SD-36 domains)
SF-36 Bodily pain 0022 (0O11)* 0.023 (0 011)* 1023 (1.002, 1.045)
SF-36 General health perception 0.001 (00171) 0.003 (0.011)
SF-36 Mental health 0.016 (0.012) 0.016 )0.012)
SF-36 Physical functioning -0 008 (0.011) -0.009 (0.012)
SF-36 Emotional role functioning 0001 (0010) 0.001 (0.010)
SF-36 Physical role function -0.008 (0.01Q) -0.010 (0.010)
SF-36 Social functioning 0.012 (0.012) 0.012 (0012)
SF-36 Vitality -0 032 (0.013)* -0.031 (0.013)* 0.97 (0945, 0 995)
Disease-related factors
Primary admission for circulatory disease -0.136 (0.351) -0.171 (0 335)
No. of outpatient visits 0.004 (0.006) 0.004 (0.006)
Newly treated hyperlipidemia -0 070 (0 203) -0.069 (0.205)
Chronic disease score -0.114 (0 052) -0 109 (0.052)* 0.897 (0810, 0993}
Patient-Provider Interaction
Satisfaction with healthcare services
Satisfaction with pharmacy services 0253 (0.174)
Satisfaction with physician’s advice -0.094 (0 182)
Pattern of pharmacy services utilization
Patronage of single pharmacy 0 245 (0.167)
Model X2 28.87 103.64 119.18 124.64
(P = 0.0007) (P = 0.0001) (P =0.0001) (P = 0.0001)
Pseudo-R? statistic 0.036 0118 0134 0.139
*P < 0.005
tP = 0 001.
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patients is an asymptomatic disease that may be
neglected by patients with multiple symptomatic dis-
eases such as asthma or diabetes. Furthermore, in this
study, the complexity of the medication regimen was
the strongest correlate of poor medication compliance.
An increased frequency of dosing tesulted in
decreased medication compliance. This finding is
consistent with previous research®? and reinforces the
need to simplify the medication regimen to enhance
patient compliance.

Limitations of the Study

Any evaluation of the study results must take into
consideration the limitations of the study design.

Pharmacy claims data can be a useful source of
compliance information in population-based studies
when direct measurement of medication consumption
is not feasible. Several studies have shown significant
associations between refill compliance and other mea-
sures of compliance.” This method allows for analysis
of patient compliance in healthcare systems that have
centralized pharmacy databases. Despite these advan-
tages, the inherent limitations of using pharmacy
claims data to assess patient compliance must be rec-
ognized.” (1) When compliance is measured by using
pharmacy claims data, whether or not patients are tak-
ing the medications cannot be verified. Therefore, the
compliance ratio could potentially overestimate
patient compliance. (2) Pharmacy claims data do not
reflect dosage changes that are deemed clinically nec-
essary. (3) Possible purchases outside the KP pharma-
cy network were impossible to detect. This is likely to
be a minor problem in this study because all patients
had pharmacy benefits. Yet, purchasing outside the
KP pharmacy network could be a potential problem
when evaluating data for patients taking niacin, which
is an over-the-counter medication. Thus, the overall
calculated medication compliance ratio may underes-
timate patient compliance. (4) In order to assess
patient compliance, we required patients to have at
least cwo fills for the same medication. Patients were
also required to be treated with antihyperlipidemic
medications over a period of at least 3 months to allow
for adequate duration of observation. These criteria
may have excluded the most noncompliant patients.
(5) Because of the retrospective nature of the analysis,
the accuracy of the data in the reported pharmacy
claims files was not verifiable.

Our study data do not include other information
that would be useful to determine problems of patient
compliance. Specifically, clinical information (such as
clinical diagnosis, lipid profile, and medication side
effects) is missing, and this could introduce some bias

1428

THE AMERICAN JOURNAL OF MANAGED CARE

into the study owing to the incompleteness of the
model. Furthermore, because the study population
includes only enrollees from a group model HMO,
the results may not be generalizable, and should
therefore be interpreted and applied to other popu-
lations with caution.

In summary, the findings of this study suggest
that patients who have complied with their previous
medications and who perceive their health status as
poor will better comply with current medication reg-
imens. Conversely, female gender, complexity of
medication regimen, and comorbidity are associated
with noncompliance. This information may be useful
in targeting interventions to patients with a higher
tendency to be noncompliant with their antihyper-
lipidemic medications. Future studies should focus
on confirming these results in other populations,
incorporating clinically relevant data to confirm
patient diagnosis, and developing appropriate and
effective interventions to modify factors that pro-
mote patient adherence to medication regimen.
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Appendix. Model Variable Specification

Dependent Variable Specification

Variable Explanation

Variable Code

Comply

Access to at least 90% of
antihyperlipidemic medications

1=yes, O=no

Independent Variable Specification

Variable Explanation

Variable Code

Patient Characteristics
Demographics
Age
Gender
White
High School
Married
Employ
Alcohol

Previous compliance
High
Medium
Complexity of Drug Regimen
Doselip

Chronmed

HMG-CoA

Perception of Health Status

Perception of health status (SF-36 Domains)
BP

GH

MH

PF

RE

RP

SF

VE

Disease-related factors
Circdx

Visit
Incept
CDS

Patient-Provider Interaction
Satisfaction with healthcare services
RPH

Age at the time of enrollment

Female gender

Non-Hispanic Caucasian

At least high school education

Marital status

Employed outside home

Consume alcohol at least once a week

Morisky scale: high compliance
Morisky scale: medium compliance

No of doses of antihyperlipidemic
medications

No. of chronic medications that the patient
is concurrently taking

Use of HMG-CoA reductase inhibitor

SF-36 Bodily pain

SF-36 General health perception
SF-36 Mental health

SF-36 Physical functioning
SF-36 Emotional role functioning
SF-36 Physical role function
SF-36 Social functioning

SF-36 Vitality

Primary admission for circulatory disease

at baseline
No of outpatient visits during study period
Newly treated hyperlipidemia during study period
Chronic disease score at baseline

Satisfaction with pharmacy services

I=yes, O=no
I=yes, 0=no
I=yes, O=no
1=yes, O=no
I=yes, O=no
I=yes, O=no

1=yes, O=no
1=yes, 0=no

1-6*

I=yes, O=no

1=yes, 0=no

I=yes, O=no

1=yes, 0=no
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MADVICE Satisfaction with physician’s advice 1=yes, O=no
Pattern of pharmacy services utilization
SinPharm Patronage of single pharmacy T=yes, 0=no
*Maximum number of doses of antihyperlipidemic medications was truncated to six doses per day.
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